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THUMBNAIL DISPLAY APPARATTUS,
THUMBNAIL DISPLAY METHOD, AND
COMPUTER READABLE MEDIUM FOR
SWITCHING DISPLAYED IMAGES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based on and claims priority under 35
USC 119 from Japanese Patent Application No. 2012-111528
filed May 15, 2012.

BACKGROUND

(1) Technical Field

The present invention relates to a thumbnail display appa-
ratus, a thumbnail display method, and a computer readable
medium.

(ii) Related Art

As one way of allowing a user to identify electronic docu-
ments (hereinafter simply referred to as “documents”) man-
aged by a computer, thumbnail images of the respective docu-
ments may be displayed on a display panel. Such a thumbnail
image is usually an image of the first page of the document
reduced to a predetermined size. In this case, the user sees the
thumbnail images so as to recognize the first pages of the
documents represented by the thumbnail images and thus to
identify the documents.

SUMMARY

According to an aspect of the invention, there is provided a
thumbnail display apparatus that includes a display that dis-
plays, one by one, thumbnail images corresponding to plural
pages included in a document, the thumbnail images being
generated by reducing images of the corresponding pages
included in the document to a predetermined size, a detecting
unit that detects a sliding operation of an object, the sliding
operation being performed when the thumbnail image dis-
played by the display is being touched by the object, and a
controller that performs, in response to detection of the slid-
ing operation by the detecting unit, page switching so as to
sequentially switch the page of the document whose thumb-
nail image is being displayed by the display to other pages.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention will be
described in detail based on the following figures, wherein:

FIG. 1 is an exemplary functional block diagram of a
thumbnail display apparatus according to an exemplary
embodiment of the present invention;

FIG. 2 is an exemplary flowchart according to Exemplary
Embodiment 1;

FIG. 3 is a diagram illustrating an example of page switch-
ing control according to Exemplary Embodiment 1;

FIG. 4 is a diagram illustrating examples of page switching
control according to Exemplary Embodiment 2;

FIG. 5 is a diagram illustrating examples of shifted display
in page switching control according to Exemplary Embodi-
ment 3;

FIG. 6 is a diagram illustrating an example of follow-up
shift in page switching control according to Exemplary
Embodiment 3;

FIG. 7 is a diagram illustrating examples of enlarged dis-
play in page switching control according to Exemplary
Embodiment 3;
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FIG. 8 is a diagram illustrating an example of page com-
parison in page switching control according to Exemplary
Embodiment 4; and

FIG. 9 is a diagram illustrating an example of different
page detection in page switching control according to Exem-
plary Embodiment 4.

DETAILED DESCRIPTION

Hereinafter, exemplary embodiments of the present inven-
tion will be described with reference to the accompanying
drawings.

In the following, a description will be given of a thumbnail
display apparatus according to an exemplary embodiment of
the present invention, which is provided in a multifunctional
machine having multiple functions such as printing, copying
and faxing of documents.

FIG. 1 is an exemplary functional block diagram of the
thumbnail display apparatus according to the exemplary
embodiment of the present invention.

The thumbnail display apparatus according to the present
exemplary embodiment includes functional units such as a
display panel 1, a touch panel 2, a data storage unit 3, a
thumbnail display unit 4, an operation detecting unit 5, and a
page switching controller 6.

The display panel 1 is a planar panel that displays various
types of information. Exemplary embodiments of the display
panel 1 may include a liquid crystal panel.

The touch panel 2 is a planar transparent panel disposed on
a display surface of the display panel 1, and has a function of
detecting a touch position (i.e., a contact position of an object)
and outputs a signal indicating the touch position. The touch
panel 2 may be of any of various touch panels using different
operation principles such as a resistive type and an electro-
static capacitance type.

The data storage unit 3 stores data of documents that are
identified by identification information of the documents
(e.g., document names). The data of the documents may
include data having a structure that holds, on a per page basis,
information of elements of the page content of each docu-
ment, such as text, graphics, and pictures, for example.

Further, the data storage unit 3 stores, in association with
the data of each document, a thumbnail image of each page of
the document. The thumbnail image is an image representing
the content of each page and is reduced to a predetermined
size (e.g., a size that fits within 90 pixels wide by 90 pixels
high). Various methods may be used for associating the
thumbnail image with the data of the document. For example,
identification information of the document may be attached to
the thumbnail image, or the thumbnail image may be included
in the data of the document.

The thumbnail display unit 4 causes the display panel 1 to
display thumbnail images of plural documents stored in the
data storage unit 3. The thumbnail images are displayed in the
manner illustrated in FIG. 3 and other drawings, for example.
More specifically, thumbnail images of single pages of the
respective documents are displayed in a matrix form. The
page to be displayed is the first page of the document in the
initial state, and is sequentially switched to the following
pages by page switching control described below.

The operation detecting unit 5 detects a touch operation
performed by the user on the content displayed on the display
panel 1 on the basis of a signal of a touch position output from
the touch panel 2.

The page switching controller 6 performs page switching
control in response to detection of a specific user operation by
the operation detecting unit 5. The specific user operation is a
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sliding operation which is performed when the thumbnail
image displayed on the display panel 1 is in a touched state.
Here, “the display panel 1 is in a touched state” may mean that
an object is touching the display panel 1. Further, under the
page switching control, the page of the document whose
thumbnail image is to be displayed on the display panel 1 is
sequentially switched to the other pages. These operations
will be described in detail in the following Exemplary
Embodiments.

(Exemplary Embodiment 1)

In Exemplary Embodiment 1, page switching control is
performed in response to detection of a sliding operation,
which is performed when the thumbnail image is in a touched
state, to an area outside of the thumbnail image.

FIG. 2 illustrates an exemplary flowchart according to
Exemplary Embodiment 1. Further, FIG. 3 illustrates an
example of page switching control according to Exemplary
Embodiment 1.

First, the thumbnail display unit 4 causes the display panel
1 to display thumbnail images of plural documents (Step
S11). Since the process is in an initial state at this point,
thumbnail images of first pages of the respective documents
are displayed.

In the initial state, if the user touches the displayed thumb-
nail image, a signal indicating a touch position is output from
the touch panel 2. On the basis of this signal, the operation
detecting unit 5 determines a touched state of the displayed
thumbnail image (Step S12).

Then, if the duration of the touched state of the displayed
thumbnail image (i.e., the touched time period) becomes
equal to or longer than a threshold time period T, the display
is shifted to a preview mode of the document corresponding to
the thumbnail image (Step S13).

In response to the shift to the preview mode, the page
switching controller 6 first sets an area other than the display
area of the touched thumbnail image (i.e., an area outside the
touched thumbnail image) as a region R1 to be used as a
reference for issuing an instruction for starting page switch-
ing control, and sets an area inside the display area of the
touched thumbnail image as a region R2 to be used as a
reference for issuing an instruction for stopping page switch-
ing control (Step S14).

Subsequently, in the preview mode, the operation detecting
unit 5 detects a sliding operation which is performed while the
displayed thumbnail image is in the touched state (Step S15).

Then, if a sliding operation to the region R1 is detected, the
page switching controller 6 starts page switching control
(Step S17). That is, as illustrated in FIG. 3, with respect to the
document to be subjected to page switching (i.e., the docu-
ment whose thumbnail image is touched), the page whose
thumbnail image is to be displayed is automatically sequen-
tially switched, at predetermined time intervals, in this order:
page 1 (i.e., the first page), page 2, page 3, and so on.

If a sliding operation to the region R2 is detected after the
page switching control is started, the page switching control
is temporarily suspended by the page switching controller 6
(Step S18). After that, if another sliding operation to the
region R1 is detected, the page switching controller 6 restarts
page switching control (Step S17).

On the other hand, if the touched state is no longer detected
(i.e., if the finger of the user or the like is removed from the
touch panel 2), the preview mode is ended (Step S16) so as to
return to the initial state.

It is to be noted that, according to the page switching
control according to the present exemplary embodiment, the
interval (i.e., the time interval) of page switching is made to
change in accordance with a sliding distance of the sliding
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operation from the boundary of the thumbnail image (i.e., the
boundary between the region R1 and the region R2). More
specifically, the time interval of page switching increases as
the sliding distance of the sliding operation from the bound-
ary of the thumbnail image decreases (in other words, the
time interval of page switching decreases as the sliding dis-
tance of the sliding operation from the boundary of the
thumbnail image increases).

(Exemplary Embodiment 2)

In Exemplary Embodiment 2, page switching control is
performed in response to detection of a sliding operation
which is performed when the displayed thumbnail image is in
the touched state and in which a sliding distance is equal to or
greater than a threshold. In the following, a description of
features that are the same as those in Exemplary Embodiment
1 will be omitted, and only the differences will be described.

FIG. 4 illustrates examples of page switching control
according to Exemplary Embodiment 2.

In the examples illustrated in FIG. 4, in the case of a
rightward sliding operation that is performed when a left edge
of the thumbnail image is in a touched state, if the sliding
distance becomes equal to or greater than a threshold (e.g., a
distance half the width of the thumbnail image), page switch-
ing control is performed. Further, in the case of a downward
sliding operation that is performed when an upper edge of the
thumbnail image is in a touched state, if the sliding distance
becomes equal to or greater than a threshold (e.g., a distance
half the height of the thumbnail image), page switching con-
trol is performed. That is, the sliding operation that triggers
page switching control is different from that of Exemplary
Embodiment 1.

Itis to be noted that the direction of the sliding operation is
not limited to the directions described above. The page
switching control may be performed in response to a leftward
sliding operation that is performed when a right edge of the
thumbnail image is in a touched state, or in response to an
upward sliding operation that is performed when a lower edge
of the thumbnail image is in a touched state.

Further, the value of the threshold may be any value, and
may be determined by taking into consideration the area of
the thumbnail image to be hidden by the finger or the like. The
threshold may have a value that provides a certain size of area
visible by the user.

In Exemplary Embodiment 1, the pages of the thumbnail
images are simply sequentially switched. On the other hand,
in Exemplary Embodiment 2, as illustrated in FIG. 4, not only
a part of the thumbnail image of the page to be displayed is
displayed, but also a thumbnail image of the page preceding
the page to be displayed is displayed in a manner such that a
part of the preceding page is folded back.

Further, the thumbnail image of the preceding page is
displayed in a manner such that an image portion thereof'in a
direction opposite to a direction of the sliding operation is
folded back in the direction of the sliding operation. That is,
for example, in the case of a rightward sliding operation, the
thumbnail image is displayed in a manner such that a left-side
image portion thereof is folded rightward. Further, in the case
of a downward sliding operation, the thumbnail image is
displayed in a manner such that an upper-side image portion
thereof is folded downward.

Further, the interval (i.e., the time interval) of page switch-
ing is made to change in accordance with the sliding distance
of'the sliding operation from the touch position on the thumb-
nail image (i.e., the distance from the original touch position
to the touch position after the sliding operation). More spe-
cifically, the time interval of page switching increases as the
sliding distance of the sliding operation from the touch posi-
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tion on the thumbnail image decreases (in other words, the
time interval of page switching decreases as the sliding dis-
tance of the sliding operation from the touch position on the
thumbnail image increases).

(Exemplary Embodiment 3)

Exemplary Embodiment 3 is a modification of Exemplary
Embodiment 2. In Exemplary Embodiment 3, the display
position of the thumbnail image of the page to be displayed in
page switching control is shifted. In the following, a descrip-
tion of features that are the same as those in Exemplary
Embodiment 2 will be omitted, and only the differences will
be described.

FIG. 5 illustrates examples of shifted display in page
switching control according to Exemplary Embodiment 3.

In the examples illustrated in FIG. 5, in the case of a
rightward sliding operation that is performed when a left edge
of the thumbnail image is in a touched state, the thumbnail
image to be displayed is shifted leftward. Further, in the case
of' a downward sliding operation that is performed when an
upper edge of the thumbnail image is in a touched state, the
thumbnail image to be displayed is shifted upward. That is, in
Exemplary Embodiment 3, the thumbnail image to be dis-
playedis displayed in a position shifted in a direction opposite
to the direction of the sliding operation.

It is to be noted that the distance of shifting the thumbnail
image to be displayed may be any distance. The thumbnail
image may be shifted until the entire thumbnail image is
displayed. That is, for example, a touch position by the finger
or the like may be identified, and the thumbnail image may be
shifted until the thumbnail image does not overlap the touch
position.

As illustrated in FIG. 6, the position where the thumbnail
image of the page to be displayed may be made to vary so as
to follow an another sliding operation that is performed after
page switching control is started. That is, for example, in the
case of a rightward sliding operation that is performed when
a left edge of the thumbnail image is in a touched state, the
thumbnail image to be displayed is displayed in a position
shifted leftward from the original position. After that, if a
downward sliding operation of the thumbnail image is further
performed, the thumbnail image to be displayed is displayed
in a position shifted upward from the original position. With
regard to the shifting direction of the thumbnail image, the
direction of'the touch position after the sliding operation with
respect to the center position of the thumbnail image may be
identified such that the shifting direction of the thumbnail
image may be set to the direction opposite to the identified
direction, for example.

Further, as illustrated in FIG. 7, the thumbnail image of the
page to be displayed may be displayed in an enlarged manner
(e.g., two times in width and height). It is to be noted the
thumbnail image may be enlarged to any size, and the scale
factor may be determined by taking the size of the display
panel 1 and the like into consideration. Further, enlarged
display of the thumbnail image may not be automatically
performed, and may be performed in response to an instruc-
tion from the user (e.g., pressing of a predetermined key (the
shift key or control key)).

(Exemplary Embodiment 4)

Exemplary Embodiment 4 is an extended example of
Exemplary Embodiment 2 (or Exemplary Embodiment 3). In
Exemplary Embodiment 4, the page contents of plural docu-
ments are compared with each other while performing page
switching control of the thumbnail images with respect to the
plural documents. In the following, a description of features
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that are the same as those in Exemplary Embodiment 2 (or
Exemplary Embodiment 3) will be omitted, and only the
differences will be described.

FIG. 8 illustrates an example of page comparison in page
switching control according to Exemplary Embodiment 4.

In Exemplary Embodiment 4, the operation detecting unit
5 detects plural touch operations on the touch panel 2. In
response to detection of, on thumbnail images of plural docu-
ments, sliding operations which are performed at the time the
thumbnail images are in a touched state and in which sliding
distances are equal to or greater than a threshold, the page
switching controller 6 performs page switching control with
respect to these plural documents. At this point, the page
switching controller 6 compares the thumbnail images of the
respective documents with each other. The page switching
controller 6 continues page switching control if the thumbnail
images are identical to each other, and stops page switching
control if the thumbnail images are not identical to each other.
That is, the thumbnail images of each of the plural documents
are switched sequentially, and page switching is stopped
when pages that are different from each other are detected.

As illustrated in FIG. 9, in the case where page switching
control is stopped due to the thumbnail images of the respec-
tive documents not being identical to each other, the thumb-
nail images of the respective documents at the time point
where the page switching control is stopped may be displayed
in an enlarged manner.

Alternatively, during execution of page switching control
on the thumbnail images of the plural documents, the thumb-
nail images of the respective documents may always be dis-
played in an enlarged manner.

As described above with Exemplary Embodiments 1
through 4, the thumbnail display apparatus according to the
present exemplary embodiment includes the thumbnail dis-
play unit 4 that displays on the display panel 1, one by one,
thumbnail images which correspond to plural pages included
in a document and are generated by reducing images of the
corresponding pages included in the document to a predeter-
mined size; the operation detecting unit 5 that detects a sliding
operation which is performed when the thumbnail image
displayed on the display panel 1 is in a touched state, on the
basis of a signal of a touch position that is output from the
touch panel 2 disposed on the display panel 1; and the page
switching controller 6 that performs, in response to detection
of'the sliding operation by the operation detecting unit 5, page
switching control so as to sequentially switch the page of the
document whose thumbnail image is to be displayed by the
thumbnail display unit 4 to the other pages.

The thumbnail display apparatus according to the present
exemplary embodiment includes a computer that has hard-
ware resources such as a central processing unit (CPU) that
performs various arithmetic operations; a primary storage
device such as a random access memory (RAM) serving as a
work area of the CPU and a read only memory (ROM) storing
a basic control program or the like; a secondary storage
device storing various programs and data; an input-output
interface serving as an interface with output devices suchas a
display panel for displaying various types of information, and
with input devices such as operation buttons and a touch panel
used for input operations by the user; and a communication
interface that performs wired or wireless communication
with other devices.

A program according to an exemplary embodiment of the
present invention is read from the secondary storage device so
as to be loaded to the RAM, and the program is executed by
the CPU. Thus, the functions of the thumbnail display appa-
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ratus according to the exemplary embodiment of the present
invention are realized on the computer.

That is, the function of a display according to an exemplary
embodiment of the present invention is implemented as the
thumbnail display unit 4; the function of a detecting unit
according to the exemplary embodiment of the present inven-
tion is implemented as the operation detecting unit 5; and the
function of a controller according to the exemplary embodi-
ment of the present invention is implemented as the page
switching controller 6.

These functional units may not be implemented with the
software configuration of this exemplary embodiment, and
may be implemented as respective dedicated hardware mod-
ules.

Although the thumbnail display apparatus provided in a
multifunction machine is illustrated in the above description,
the present invention is not limited to the above described
exemplary embodiments, and may be implemented as a
thumbnail display apparatus to be provided in various types
of apparatuses.

Further, in the above description, pages are switched in the
order from the first page to the last page. However, contrary to
this, pages may be switched in the order from the last page to
the first page. Further, during execution of the page switching,
the order in which the pages are switched may be reversed in
response to an instruction from the user (e.g., pressing of a
predetermined key (the shift key or control key)).

The foregoing description of the exemplary embodiments
of'the present invention has been provided for the purposes of
illustration and description. It is not intended to be exhaustive
or to limit the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen
and described in order to best explain the principles of the
invention and its practical applications, thereby enabling oth-
ers skilled in the art to understand the invention for various
embodiments and with the various modifications as are suited
to the particular use contemplated. It is intended that the
scope of the invention be defined by the following claims and
their equivalents.

What is claimed is:

1. A display apparatus comprising:

a display configured to display, one by one, images corre-

sponding to a plurality of pages included in a document;

a detecting unit configured to detect, while the image dis-

played by the display is being touched by an object, a
sliding operation of the object into an area outside the
image displayed by the display; and

acontroller configured to perform, while the image is being

displayed and in response to the detecting unit detecting
the sliding operation, page switching so as to sequen-
tially switch the page of the document whose image is
being displayed by the display to other pages,

wherein the image of the page to be displayed is displayed

in a position shifted in a direction opposite to a direction
of' the sliding operation.

2. The display apparatus according to claim 1, wherein the
detecting unit detects whether a sliding distance of the object
is equal to or greater than a threshold in order to detect the
sliding operation.

3. The display apparatus according to claim 1, wherein a
time interval of page switching in the page switching control
varies in accordance with a sliding distance of object.

4. The display apparatus according to claim 1, wherein,
while the page switching is performed, the display displays a
part of or the entire image of the page to be displayed and the
image of the page preceding the page to be displayed, the
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image ofthe preceding page being displayed in a manner such
that a part of the preceding page is folded back.
5. The display apparatus according to claim 4, wherein the
image of the preceding page is displayed in a state in which an
image portion thereof in a direction opposite to a direction of
the sliding operation is folded back in the direction of the
sliding operation.
6. The display apparatus according to claim 1, wherein a
position where the image of the page to be displayed is dis-
played varies so as to follow another sliding operation which
is performed after the page switching is started.
7. The display apparatus according to claim 1, wherein the
image of the page to be displayed is enlarged.
8. The display apparatus according to claim 1,
wherein the detecting unit is configured to detect sliding
operations on images of a plurality of documents; and

wherein the controller is configured to perform, in response
to the detecting unit detecting the sliding operations on
the images of the plurality of documents, page switching
of the images with respect to the plurality of documents,
to continue the page switching in response to the images
of respective documents being identical to each other,
and to stop the page switching in response to the images
of the respective documents not being identical to each
other.

9. The display apparatus according to claim 8, wherein the
display displays, in response to the page switching being
stopped due to the images of the respective documents not
being identical to each other, the images of the respective
documents at a time point where the page switching is
stopped are enlarged.

10. The display apparatus according to claim 1,

wherein the display is further configured to display, one by

one, images corresponding to a plurality of pages
included in a second document while also displaying,
one by one, the images corresponding to the plurality of
pages included in the document,

wherein the detecting unit is further configured to detect,

while the images of the second document are being
displayed, a second sliding operation,

in response to the sliding operation and the second sliding

operation being detected together and a displayed image
of the document matching a displayed image of the
second document, the controller performs page switch-
ing of the images of the document and the second docu-
ment, and

in response to the sliding operation and the second sliding

operation being detected together and the displayed
image of the document not matching the displayed
image of the second document, the controller stops the
page switching of the images of the document and the
second document.

11. The display apparatus according to claim 10, wherein
in response to the controller stopping the page switching of
the images of the document and the second document, the
images of the respective documents are displayed in an
enlarged manner.

12. The display apparatus according to claim 1, the display
is a touchscreen display, and the detecting unit is configured
to detect the object contacting the touchscreen display.

13. The display apparatus according to claim 1, wherein in
response to the object touching the image for a time T or
longer, the display apparatus shifts into a preview mode in
which a first region outside the image is set to a region for
issuing an instruction for starting page switching control.

14. The display apparatus according to claim 13, in
response to the display apparatus shifting into the preview
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mode, aregion inside the displayed image is set as a region for
issuing an instruction for stopping page switching control.
15. A display method comprising:
displaying, one by one, images corresponding to a plurality
of pages included in a document, the images being gen-
erated by reducing images of the corresponding pages
included in the document to a predetermined size;
detecting, while the image is being displayed and touched
by an object, a sliding operation of the object into an area
outside the image displayed by the display; and
performing, in response to detecting the sliding operation,
page switching so as to sequentially switch the page of
the document whose image is being displayed in the
displaying to other pages,
wherein the image of the page to be displayed is displayed
in a position shifted in a direction opposite to a direction
of' the sliding operation.

15

10

16. A non-transitory computer readable medium storing a
program causing a computer to execute a display process, the
process comprising:

displaying, one by one, images corresponding to a plurality

5 of pages included in a document, the images being gen-

erated by reducing images of the corresponding pages
included in the document to a predetermined size;

detecting, while the image is being displayed and touched
by an object, a sliding operation of the object into an area
outside the image displayed by the display; and

performing, in response to detecting the sliding operation,
page switching so as to sequentially switch the page of
the document whose image is being displayed in the
displaying to other pages,

wherein the image of the page to be displayed is displayed
in a position shifted in a direction opposite to a direction
of the sliding operation.
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